
1 . (T\wice Amended) A gate stack stracture situated over a semiconductor material 
layer, said gate stac^structure comprising: 

a gate oxide layer on said semiconductor material layer; 
a gate layer, comprising a first conductive material, on said gate oxide layer; 
a layer of re&actory metal silicide on said gate lay^ 

an undbped silicon (Upxide^cap on and in contact withlsaid layer of refractory metal 
silicide; \ 

a spacer over a lateral side of the gate layer and in contact with said semiconductor 
material layer, said spacer comprising a nonconductive material, wherein the lateral side of 
the gate layer is oriented perpendicular to said base semiconductor material layer; 

a contact plug having a oase in contact with said semiconductor material layer, said 
contact plug conprising a second conductive material and being situated adjacent to the gate 
layer, over said spacer, and over a pokion of said undoped silicon dioxide cap, said contact 
plug having a top and a lateral wall extenqing from said top to said base, wherein said lateral 
wall is not vertical along its height from said top to said base; and 

a layer of doped siUcon dioxide oveXand in contact with said spacer, over and in 
contact with said undoped silicon dioxide cap\ and adjacent to and in contact with said 
contact plug, wherein a refractory metal layer isViisposed along said lateral wall of said 
contact plug, said refractory metal layer having said cWtact plug on one of its two opposite 
sides and having said spacer and said layer of doped\ilicon dioxide on the other of said 
sides, such that said refractory metal layer comprises oneVf the materials selected from the 
group consisting of a refractory metal, a refractory metal silmde, and combinations thereof 
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\ (Once Amended) The gate stack structure as recited in Claim 1, wherein said 
nonconduQtive material comprises silicon nitride. 

3. ^wice Amended) The gate stack structure as recited in Claim 1 , wherein: 
sam nonconductive material con5)rises undoped silicon dioxide; and 

the spacer is made from the same material as the undoped silicon dioxide cap. 

4. (Unchanged) The gate stack structxire as recited in Claim 1, wherein the 
semiconductor material is mbnocrystalline silicon. 

5. (Unchanged) Tnk gate stack structure as recited in Claim 1 , wherein said refractory 
metal silicide layer is tungsten silicic 

6. (Once Amended) TH^ gate stack structure as recited in Claim 1, wherein said 
layer of doped silicon dioxide layer conpl^ses a material selected from the group consisting of 
BPSG, PSG, and BSG. 

7. (Once Amended) The gate stack structure as recited in Claim 1, wherein the 
spacer comprises a material that is one of silicon nitridk and undoped silicon dioxide. 



8. (Unchanged) The gate stack structure as\efined in Claim 1, wherein the first 
conductive material is polysilicon. 
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9. (Twke Amended) A gate stack structure situated over a monocrystalline silicon 
layer, said gate stack structure comprising: 

a gate oxide layer on said monocrystalline silicon layer; 
a polysilicOT gate layer on said gate oxide layer; 
a layer of tunfesten silicide on said polysilicon gate layer; 

an undoped silicon dioxide cap on and in contact with said layer of tungsten silicide; 
a spacer over a lateral side of the gate layer and in contact with said monocrystalline 
silicon layer, said spacer ccmiprising undoped silicon dioxide and being integral with the 
undoped silicon dioxide cap. wherein the lateral side of the gate layer is oriented 
perpendicular to said base monocrystalline silicon layer; 

a contact plug having a base in contact with said monocrystalline silicon layer, said 
contact plug comprising a second conductive material and being adjacent to said gate layer, 
over said spacer, and over a portion orsaid undoped silicon dioxide cap, said contact plug 
having a top and a lateral wall extending frVn said top to said base, wherein said lateral wall 
is not vertical along its height from said top\o said base; and 

a layer of doped silicon dioxide cormrising a material selected from the group 
consisting of BPSG, PSG, and BSG, and being situated over and in contact with said spacer, 
over and in contact with said undoped silicon dioxide cap, and adjacent to and in contact 
with said contact plug, wherein a refractory metal lay^is disposed along said lateral wall of 
said contact plug, said refractory metal layer having said contact plug on one of its two 
opposite sides and having said spacer and said layer of dopVi silicon dioxide on the other of 
said sides, such that said refractory metal layer comprises onevof the materials selected from 
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1 0. (Thrite Amended) A gate stack structure situated over a monocrystalline silicon 
layer, said gate stack smicture comprising: 

a gate oxide layer on said monocrystalline silicon layer; 

a polysilicoi^ate layer on said gate oxide layer; 

a layer of tungsten silicide on said polysilicon gate layer; 

an undoped silicon dioxide cap on and in contact with said layer of tungsten silicide; 

a spacer over a lateral side of the gate layer and in contact with said monocrystalline 
silicon layer, said spacer comprising a material that is one of silicon nitride and undoped 
silicon dioxide and being maae from the same material as the undoped silicon dioxide cap, 
wherein the lateral side of the gate layer is oriented perpendicular to said monocrystalline 
silicon layer; \ 

a contact plug having a base m contact with said monocrystalline silicon layer, said 
contact plug comprising a second conductive material and being adjacent to said gate layer, 
over said spacer, and over a portion of said undoped silicon dioxide cap, said contact plug 
having a top and a lateral wall extending from\aid top to said base, wherein said lateral wall 
is not vertical along its height from said top to s^d base; and 

a layer of doped silicon dioxide comprismg a material selected from the group 
consisting of BPSG, PSG, and BSG, and being situatea\pver and in contact with said spacer, 
over and in contact with said undoped silicon dioxide cap, and adjacent to and in contact 
with said contact plug, wherein a refractory metal layer is di^osed along said lateral wall of 
said contact plug, said refractory metal layer having said ccmtact plug on one of its two 
opposite sides and having said spacer and said layer of doped silicon dioxide on the other of 
said sides, such that said refractory metal layer comprises one of thevmaterials selected from 
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1 1 . (T^ce Amended) A gate structure comprising: 

a pair of gat^ stacks situated over a semiconductor material layer, each said gate stack 
comprising: \ 

\ a gate oxide layer on said semiconductor material layer; 
\ a gate layer, cortprising a first conductive material, on said gate oxide 
layer; \ 

a layer of refi-actory metal silicide on said gate layer; 
an umioped silicon dioxide cap on and in contact with said layer of 
refi:-actory metal silicide; and 

a spacer inxontact with a lateral side of each said gate stack and with 
said semiconductonrnaterial layer, said spacer comprising a nonconductive 
material, each said lat^al side of each said gate stack being perpendicular to 
said base semiconductorNiiaterial layer; 
a contact plug having a base in contact with said semiconductor material layer, said 
contact plug comprising a second conductivevmaterial and being situated between said pair 
of gate stacks, over said spacer, and over a porticm of said undoped silicon dioxide cap, said 
contact plug having a top and a lateral wall extending fi*om said top to said base, wherein 
said lateral wall is not vertical along its height fi-om said top to said base; and 

a layer of doped silicon dioxide over and in cVntact with said spacer, over and in 
contact with said undoped silicon dioxide cap, and adjacent to and in contact with said 
contact plug, wherein a refractory metal layer is disposea\along said lateral wall of said 
contact plug, said refi^actory metal layer having said contact plug on one of its two opposite 
sides and having said spacer and said layer of doped silicon divide on the other of said 
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Ijidcs, sucL -Aat-saidx efractory metal layer c omprises one of the materials.selected from the 
group consisting of a refractory metal, a refractory metal silicide^ and combinanons^thereof 



12. \ (Once Amended) A gate structure as recited in Claim 11, wherein said 
nonconductivk material comprises sihcon nitride. 

1 3 . (Twice Amended) The gate structure as recited in Claim 1 1 , wherein: 
said nonconductive material comprises ^xndoped silicon dioxide; and 

each saM spacer is made from the same material as a respective one of said undoped 
silicon dioxide caras. 

14. (OnceAmend^) The gate structure as recited in Claim 11, wherein the 
semiconductor material is mono^stalline silicon. 

15. (Once Amended) \hG gate structwe as recited in Claim 11, wherein said 
refractory metal silicide layer is tirngstea^silicide. 

1 6. (Twice Amended) The gate structure as recited in Claim 1 1 , wherein said layer 
of doped silicon dioxide layer comprises a ma^^rial selected from the group consisting of BPSG, 
PSG, and BSG. 



17. (Twice Amended) The gate structure as recited in Claim 1 1 , wherein the spacer 
comprises a material that is one of silicon nitride and unMoped silicon dioxide. 



ture as r 
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18. (Un( 
material is polysilicon. 




A gate structure as defined in Claim 11, wherein the first conductive 
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1 9. (Thrice Aniended) A gate structure comprising: 

a pair of gate stack\ situated over a monocrystalline silicon layer, each said gate stack 
comprising: \ 

a gate oxide layer on said monocrystalline silicon layer; 
a polysilicon gate layer on said gate oxide layer; 
a layeV of tungsten silicide on said polysilicon gate layer; 
an undcmed silicon dioxide cap on and in contact with said layer of 
tungsten silicide; Vid 

a spacer ovct a lateral side of each said gate stack and in contact with 
said monocrystalline >silicon layer, said spacer conqjrising undoped silicon 
dioxide and being make jfrom the same material as the undoped silicon 
dioxide cap, wherein the lateral side of each said gate stack is oriented 
perpendicular to said monotrystalline silicon layer; 
a contact plug having a base in contact with said monocrystalline silicon layer, said 
contact plug comprising a second conductive material and being situated between said pair 
of gate stacks, over said spacer, and over a portion of said undoped silicon dioxide cap, said 
contact plug having a top and a lateral wall extending from said top to said base, wherein 
said lateral wall is not vertical along its height from said top to said base; and 

a layer of doped silicon dioxide over and in cbntact with said spacer, over and in 
contact with said undoped silicon dioxide cap, and adjacent to and in contact with said 
contact plug, wherein a refractory metal layer is disposed along said lateral wall of said 
contact plug, said refractory metal layer having said contact plug on one of its two opposite 
sides and having said spacer and said layer of doped silicon Viioxide on the other of said 
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^'Sidesy-.sush tfiat said refractory metal laye r comprises one of the materials.selected from the 
group consisting of a refractory metal, a refractory metalsilici3er^iid-ee;^ ^ thereof 
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2CL (Twice Amended) A gate structure comprising: 

a pair of gate stacks situated over a monocrystalline silicon layer, each said gate stack 
compriajng: 

\ a gate oxide layer on said monocrystalline silicon layer; 

\ a polysilicon gate layer on said gate oxide layer; 

\ a layer of tungsten silicide on said polysilicon gate layer; 

\ an undoped silicon dioxide cap on and in contact with said layer of 
tungsren silicide; and 

a«pacer over a lateral side of each said gate stack and in contact with 
said monocrystalline siKcon layer, said spacer comprising a material that is 
one of siliconVitride and undoped silicon dioxide, each said lateral side of 
each said gate stack being perpendicular to said monocrystalline silicon layer; 
a contact plug having a bas^in contact with said monocrystalline silicon layer, said 
contact plug comprising a second coimictive material and being situated between said pair 
of gate stacks, over said spacer, and over apportion of said xxndoped silicon dioxide cap, said 
contact plug having a top and a lateral walP^xtending from said top to said base, wherein 
said lateral wall is not vertical along its height ftom said top to said base; and 

a layer of doped siUcon dioxide over andNn contact with said spacer, over and in 
contact with said undoped silicon dioxide cap, and\djacent to and in contact with said 
contact plug, wherein a refractory metal layer is disposed along said lateral wall of said 
contact plug, said refractory metal layer having said contact Vug on one of its two opposite 
sides and having said spacer and said layer of doped silicon \iioxide on the other of said 
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such that said refractory metal layer comprises one of the materials selected from the 
group consisting of a^TG^a^^ryinsteAr^^ metal silicide, and combinations thereof 



—14— 



Amendment "C" and RCE 
Serial No. 09/579,402 



